In this study, a review of Ghana's energy sector national energy statistics and policy framework is done to create awareness of the strategic planning and energy policies of Ghana's energy sector that will serve as an informative tool for both local and foreign investors, help in national decision-making for the efficient development and utilization of energy resources. The review of Ghana's energy sector policy is to answer the question, what has been done so far? And what is the way forward? The future research in Ghana cannot progress without consulting the past. In order to ensure access to affordable, reliable, sustainable, and modern energy for all, Ghana has begun expanding her economy with the growing Ghanaian population as a way to meet the SDG (1), which seeks to end poverty and improve wellbeing. There are a number of intervention strategies by Ghana's Energy sector which provides new, high-quality, and cost-competitive energy services to poor people and communities, thus alleviating poverty. Ghana's Energy sector has initiated the National Electrification Scheme, a Self-Help Electrification Program, a National Offgrid Rural Electrification Program, and a Renewable Energy Development Program (REDP). The REDP aims to: assess the availability of renewable energy resources, examine the technical feasibility and cost-effectiveness of promising renewable energy technologies, ensure the efficient production and use of the Ghana's renewable 
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PUBLIC INTEREST STATEMENT
The main backbone of industrialized countries is the extensive nature of technological advancement through innovation and scientific research toward nation building. However, developing countries like Ghana have suffered many drawbacks in the field of health, water management, energy management, etc., due to limited and sporadic scientific research in these areas that provide local and private investors with the required information to make decisive choices toward its investment. Therefore, a multidisciplinary approach that unveils the core issues in Ghana in the scientific space would boost nation building. In this study, a review of Ghana's energy sector national energy statistics and policy framework is done to create awareness of the strategic planning and energy policies of Ghana's energy sector that will serve as a useful tool for both local and foreign investors and future research, thus facilitating in national decision-making for the efficient development and utilization of energy resources.
Globally, per capita income has been established to have a positive correlation with per capita energy use. Therefore, economic growth can be identified as the most pertinent driver behind increasing energy consumption within the last decades. Nonetheless, no agreement on the trend of the causal relationship between energy-use and increased macroeconomic output has been established (Edenhofer et al., 2011; Narayan & Smyth, 2008) . For example, there is evidence from a multitude of studies using individual countries as a reference which has failed to reach a consensus as to the direction of causation. A study using United States of America was able to find a bidirectional causality between energy consumption or its usage and Gross Domestic Product (Abosedra & Baghestani, 1989; Lee, 2006; Stern, 2000) . Another study found that Gross Domestic Product causes energy consumption (Asafu-Adjaye, 2000; Meng & Niu, 2015) in the contrary, other studies found out that Gross Domestic Product and energy consumption were independent (Cheng, 1995; Eden & Hwang, 1984; Oh & Lee, 2004) .
The major global energy challenges are in three folds: securing energy supply to meet growing demand, providing everybody with access to energy services, and curbing energy's contribution to climate change (Asif & Muneer, 2007; Helm, 2002; IPCC, 2011) . Africa as a continent is rich in energy resources but poor in its supply. The Sub-Saharan Africa accounts for 13% of the world's population, but only 4% of its populace have access to energy. Yet, there has been a rapid economic growth and energy by 45% since 2000 (International Energy Agency, 2014) .
The main backbone of industrialized countries is the extensive nature of technological advancement through innovation and scientific research toward nation building. However, developing countries like Ghana have suffered many drawbacks in the field of health , water management (Asumadu-Sarkodie, Asumadu-Sarkodie, Rufangura, Jayaweera, & Owusu, 2015) , energy management (Asumadu-Sarkodie & Owusu, 2016c , 2016d , etc., due to limited and sporadic scientific research in these areas that provide local and private investors with the required information to make decisive choices toward its investment. Therefore, a multidisciplinary approach that unveils the core issues in Ghana in the scientific space would boost nation building. Ghana is one of the most successful countries in Sub-Saharan Africa in improving access to electricity, having showed longterm and strong political commitment since the establishment of its National Electrification Scheme in 1989 (International Energy Agency, 2014) . Ghana has a huge potential to grow into a modernized economy and to reduce the high incidence rate of poverty to an acceptable level. The ultimate goal of the Growth and Poverty Reduction Strategy (GPRS II) by the Government of Ghana's development agenda is to grow the economy to a middle-income status of US$1,000 per capita and to reduce the incidence rate of poverty among Ghanaians. To meet this development target, it requires an annual economic growth rate of about 10% from the current level of 6.7% through increasing accessibility and supply of energy (Ministry of Energy, 2009 ). An effective energy policy creates measures that can support the innovation of new, alternative energy technologies required to meet a growing demand and meet the challenges of creating a sustainable future in the energy sector. The complexity of creating a sustainable future that meets the demands of a populace is not easy to create without an extensive energy policy framework. In order to create an extensive and effective energy policy framework, there is the need for a viable and working energy sector (Omer, 2008) . Successful energy sectors follow some framing objectives which include but not limited: (a) stabilizing supply of energy which is an important infrastructural precondition for modern society to function; (b) reducing environmental impacts from energy production and usage; (c) introducing more efficient energy usage per unit of outcome; and (d) continual development of alternative energy sources in order to reduce dependency on degradable and limited natural resources (Jørgensen, 2005) which will serve as a bequest for future generations.
The energy sector is defined by the Intergovernmental Panel on Climate Change (IPCC) as "comprising all energy extraction, conversion, storage, transmission and distribution processes with the exception of those that use final energy in the end-use sectors (industry, transport, building, agriculture, and forestry)" (Climate everyone's Business, 2014). Since climate change has become a global issue, a growing number of developing countries have become interested in energy policies with emerging renewable energy sectors (S. Asumadu-Sarkodie & P. Owusu, 2016; S. Asumadu-Sarkodie & P. A. Owusu, 2016a , 2016b Asumadu-Sarkodie & Owusu, 2016c , 2016d Choi, Park, & Lee, 2011) . The energy sector is the largest contributor to global greenhouse gas emissions. In 2010, 35% of direct greenhouse gas emissions came from energy production. In recent years, the long-term trend of gradual de-carbonization of energy has reversed. From 2000 to 2010, the growth in energy sector emissions outpaced the growth in overall emissions by about 1% per year (Climate everyone's Business, 2014). Developing a functional and proactive energy sector has been established to have a positive relationship with economic growth (AC00804425, 1993; Dowrick, 1994) puts forward qualitative changes such as interactions, competition, and the entry of new actors like renewable energy to describe a country's economic growth.
This study reviews Ghana's energy sector national energy statistics and policy framework. The review of Ghana's energy sector policy is to answer the question of, what has been done so far? And what is the way forward? The future research in Ghana cannot progress without consulting the past and institutional capabilities. Both qualitative and quantitative research methodologies were employed in the study. As part of the research techniques, a secondary data on the national energy statistics were adopted from the archives of the Ministry of Energy and Petroleum, the Volta River Authority (VRA), the Ghana Grid Company (GRIDCo), Ghana National Petroleum Corporation (GNPC), the National Petroleum Authority (NPA), Tema Oil Refinery (TOR), the Public Utility Regulatory Commission (PURC), the Electricity Company of Ghana (ECG), the Northern Electricity Distribution Company (NEDCo), the West African Gas Pipeline Company (WAPCo), the West African Gas Pipeline Authority (WAGPA), the Bank of Ghana (BoG) , and the Ghana Statistical Service (GSS). In this case, concepts, experiences, techniques, information gathered from the actors in the field of the study, peer-reviewed journals and other literature relevant to this study were analyzed and reviewed. The study brings to bear a number of intervention strategies by Ghana's Energy sector which provides new, high-quality and cost-competitive energy services to poor people and communities, thus alleviating poverty. Understanding Ghana's energy sector strategic planning and energy policies would serve as a useful tool for both local and foreign investments, help in national decision-making for the efficient development and utilization of energy resources.
Energy indicators and energy balance
The 1992 Earth Summit recognized the significant role that indicators can play in helping countries to make informed decisions concerning sustainable development. 'This recognition is articulated in Chapter 40 of Agenda 21 which calls on countries at the national level, as well as international, governmental and non-governmental organizations to develop and identify indicators of sustainable development that can provide a solid basis for decision-making at all levels (United Nations, 3-14 June 1992; Vera & Langlois, 2007) . Moreover, Agenda 21 specifically calls for the harmonization of efforts to develop sustainable development indicators at the national, regional and global levels, including the incorporation of a suitable set of these indicators in common, regularly updated and widely accessible reports and databases' (Summit, 1997; Vera & Langlois, 2007) .
Energy indicators are not just energy statistics; rather, they go beyond basic statistics to provide a deeper understanding of causal relationships in the energy-environment, economics nexus, and to highlight linkages that may not be evident from basic statistics. Collectively, indicators can give a clear picture of the whole energy system, including interlinkages and trade-offs among various dimensions of sustainable development, as well as the longer term implications of current decisions and behavior (Vera & Langlois, 2007) . In Table 1 , the energy indicators of Ghana's energy sector are given.
In Table 1 Table 2 , the Energy Balance as at 2013 is given.
Energy Balance shows in a consistent accounting framework, the production, transformation, and final consumption of all forms of energy for a given country in a given period of time, with quantities expressed in terms of a single accounting unit for purposes of comparison and aggregation. The Energy balance presents an overview of the energy produced and consumed in a system, matching input and output for a specific period of time, usually one year (Bhattacharyya, 2011; Mauritius, 2014) . The energy balance (Table 2) shows the supply and final uses (demand) of energy and the different types of fuel (crude oil, natural gas, petroleum products, wood, charcoal, hydro, solar, and electricity). The energy supply is presented as the Total Primary Energy Supply. The energy demand is presented as the Total Final Consumption. The difference between the supply and the demand is mainly due to fuel transformed into electricity. Statistical Difference in Table 2 shows the difference between calculated and observed inland consumption (International Energy Agency, 2010) . It includes the sum of the unexplained differences for individual fuels as they appear in the energy statistics.
Primary energy supply and final energy consumption
In Figure 1 , Ghana's primary energy supply is given. Ghana's primary energy supply is calculated as the sum of imported fuels and locally available fuel, less re-exports to bunkers after adjusting for stock changes. Oil supply grew from 1,812 ktoe in 2000 to 4,011 ktoe in 2013; Natural gas supply started in 2009 with 5 ktoe and increased to 292 ktoe; hydro supply increased from 609 ktoe to 700 ktoe and wood supply declined from 3,888 ktoe to 3,553. This decline is due to a Government biomass policy which promotes the use of alternative fuels such as LPG as a substitute for wood fuel and charcoal by addressing the institutional and market constraints that hamper increasing access of LPG in Ghana (Ministry of Energy Ghana, 2009 ).
In Figure 2 , Ghana's final energy consumption is given. Ghana's final energy consumption is the energy which is not being used for transformation into other forms of energy and it is calculated as the total amount of energy required by end-users as a final product. Final electricity consumption increased from 597 ktoe in 2000 to 910 ktoe in 2013; petroleum consumption increased from grew from 1,533 ktoe in 2000 to 3,303 ktoe in 2013; biomass consumption declined from 3,432 ktoe in 2000 to 2,588 ktoe in 2013 due to a switch in end-user preferences to Liquid Petroleum Gas. 
Electricity
Electrification is considered primarily in the context of providing electrical energy to urban households and industries. In 2000, primary electricity generation was about 7,224 GWh, which dropped to 5,901 GWh by 2003. The electricity energy balance of Ghana from 2000 to 2003 is presented in Table 3 (Ghana Energy Commission, 2012; SWERA, 2012) . It includes the officially recorded total national power outages and private diesel generation employed to meet shortfalls.
There is a constant increase in power supply from 0.9 to 1.8 percent per annum with the exception of 2003. The drop in power supply was generally due to the suspension of the operations of the Volta Aluminium Company (VALCO) aluminum smelter. Nevertheless, electricity demand was projected to increase from 6.58 TWh in 1997 to about 20 -21 TWh by 2020. Volta River Authority's (VRA) forecast shows an increase of 20 TWh by 2020 considering average economic growth from 1990 to 2000 (Volta Aluminium, 2015) .
As the electricity generation capacity of the Ghana increased, many decisions concerning different power generation options had to be considered to meet the projected demand. A decision regarding the use of centralized power solutions had to be made as the present power sector is dominated by hydroelectric power which constitutes about 63% of the nation's installed capacity (Energy Commission Ghana, 2013 ).
For the low-growth scenario, Volta River Authority's projection was 16 TWh at an average demand growth of between 6 and 8% per annum. In Electricity Company of Ghana, the average demand growth was about 7% per annum (Electricity Company of Ghana, 2012).
The demand for petroleum was projected to rise from 1.6 million tonnes in 2000 to over 3 million tonnes in 2012 if the Ghana Poverty Reduction Strategy targets were to be met (Webapps01.un.org, 2012).
Demand for grid electricity grew from about 6,900 GWh in 2000 to a projected figure of about double by 2012 (Ghana Energy Commission, 2012; SWERA) . Natural gas was expected to replace light crude oil by 2007 as a fuel for electricity generation should the West African gas pipeline project to commence as planned but was not the case. It was projected to overtake hydropower as the dominant primary fuel for power generation by 2010. However, overdependence on natural gas from the West African gas pipeline for electricity generation could have put the nation's energy security at risk.
Without Volta Aluminium Company (VALCO), the residential sector of the economy consumes about 54% of the country's generated electricity supply. Residential electricity consumption increased from 688.03 GWh in 1990 at an average growth rate of 11% to 2373.8 GWh in 2000 (Ghana. Valcotema.com, 2015) . A comprehensive demand output and corresponding generation requirement for 2008, 2012 , and 2020 are presented in Table 4 . The two scenarios considered are the business-as-usual scenario and the Ghana Poverty Reduction Strategy (GPRS) high economic growth scenario. In both scenarios, the power consumed by Volta Aluminium Company (VALCO) is considered because it is the biggest power consumer in Ghana.
In Table 5 , Ghana's installed electricity generation capacity is given. From 1999 through 2002, approximately 75% of the overall supply of electricity in Ghana was hydro-generated. Since 2003, it has consistently been reduced to about 65%. The per capita electricity consumption was 358 kWh in 2000 indicating an increase of 15.9% as compared to 309 kWh in 1999. The per capita electricity consumption in Ghana is lower than the weighted average in the sub-Saharan region (Ministry of Energy Ghana, 2009) . Currently, Ghana's electricity generation consist of hydropower, thermal, embedded generation, and renewables. Although a larger proportion of the nation's known hydropower potential, including the Akosombo and Kpong, have already been developed, there are some undeveloped sites. Currently, Ghana's installed capacity from hydropower is 1, 580 MW (Akosombo-1,020 MW, Bui-400 MW and Kpong-160 MW); thermal generation constitutes 1,494 MW; embedded generation (Genser Power) constitutes 5 MW and renewables (Volta River Authority installed Solar) constitute 2.5 MW. In total, Ghana's current installed capacity as of December, 2013, is 3,081 MW. The target is to achieve installed power generation capacity of 4,000 MW and also universal access to affordable electricity by 2015. This would be achieved through the Private Public Partnership (PPP) in the development of new power plants as well as ensuring cost-recovery for the production, transmission, and distribution of electricity (Ministry of Energy Ghana, 2009, Figure 3 ).
The Volta River Authority (VRA) generates all the electricity consumed in the country and also for the export market. Over the last five (5) years, VRA imported approximately 1,000 GWh of electricity, which represents about 14% of overall supply. Crude oil imports account for approximately 10% of total commodity trade (i.e., import plus exports), and consume between 15and 40% of the nation's export earnings.
In 2000, an amount of US$ 528 million, about 27% of the country's total export earning was spent on the importation of about 1.1 million tonnes of crude oil and 0.8 million tonnes of petroleum products (Beg.utexas.edu, 2005) . The nature of world crude oil prices and the negative impact on the nation's balance of payment made the Ministry of Energy to constitute the National Petroleum Tender Board (NPTB) to coordinate the procurement of crude oil and petroleum products (Ministry of Energy Ghana, 2009 ).
Ghana imports all her crude oil requirements, which amount to 60,000 bpsd. Out of this, 30000 bpsd imports are from Nigeria on government-to-government contract with an additional 15,000 bpsd purchased by bid-offers, through the National Petroleum Tender Board. 15,000 bpsd of light crude oil is also purchased by the Volta River Authority (VRA) to feed its thermal plants at Aboadze for electricity generation (Npa.gov.gh). Importation of crude oil and petroleum products and debt servicing have been a drain on the nation's hard currency earnings chopping off about 40% of export earnings in the early 1980s and dropping to an average of 13% by 2000. The pattern of importation of fossil fuels into Ghana since 1997-2000 is presented in Table 6 .
In Figure 4 , electricity import, export, and net import of Ghana's energy sector is given. The main imports include capital equipment, crude oil and petroleum products, food, consumer, and intermediate goods. Import of electricity decreased from 864 GWh in 2000 to 27 GWh in 2013. This decline is due to Ghana's energy efficiency and conservation policy that sought to discontinue, through legislation on standardization and labeling, the local production, importation, and use of inefficient electricity consuming equipment and appliances (Ministry of Energy Ghana, 2009 ). Electricity export in Ghana fluctuates depending on electricity generated in the country. The minimum electricity export occurred in 2013 selling 122 GWh and the maximum export made in 2010 selling 1,036 GWh. Volta River Authority exports about 4% of the electricity it generates to the neighboring countries. Communaute du Benin requested an additional supply of 387 GWh recently which Volta River Authority is supplying. Volta River Authority also supplies electricity to some border towns in Burkina Faso. In 2011, the total energy transmitted by the Ghana Grid Company (GRIDCo) outside Ghana to La Compagnie Ivoirienne d'Electricité ("CIE"), La Communaute Electrique Du Benin ("CEB"), La Societe Nationale D'Electricite Du Burkina ("SONABEL"), and the Youga Mine in Burkina Faso came to 774.991GWh (Hogan Lovells, 2013) . The highest net import is made in 2002 for 534 GWh, with the minimum net import made in 2001 for 160 GWh. This is because Ghana had a net export of electricity only in 2001 when there was unexpected abundant water in the Akosombo and Kpong hydroelectric reservoirs. The negative net import represents the net export made. Maximum net export was made in 2010 for 930 GWh, whiles the minimum net export was made in 2013 for 95 GWh. The negative values mean that the value of imports exceeded the value of export earnings.
In Figure 5 , trends in peak load in Ghana are given. Peak load is an energy demand management term that describes a period in which electrical power is expected to be provided for a sustained period at a significantly higher than the average supply level. Ghana's load at peak consists of the maximum demand of the Electricity Company of Ghana, Northern Electricity Distribution Company, direct customers of the Volta River Authority and the Mines. System peak consists of Ghana load at Figure 4. Electricity net import, import, and export. 
Year
Net Import Import Export peak, Volta Aluminium Company and export load. Ghana's maximum peak load and the total system peak of the grid transmission system occurred in 2013 about 1,800 MW and 1,900 MW, respectively. For the Volta Aluminium Company to be operating between 3-4 potlines, Ghana's peak load and the total system peak would increase to 1,980 MW and 2,500 MW, respectively (Energy Commission Ghana, 2013).
In Figure 6 , Akosombo Dam Month End Elevation is given. The total electricity made available for gross transmission in 2013 was 12, 870 GWh, as against 12,164 GWh in 2012 and 11,200 GWh in 2011. The 2012 generation comprised 8,071 GWh (67%) hydropower and 3,639 GWh (33%) of thermal power. Although hydropower generation share decreased by about 0.5 percentage points over 2011, energy produced increased by about 510 GWh due to significant water inflows into the Akosombo reservoir in 2012 (Energy Commission Ghana, 2013) . The maximum water inflows into the Akosombo reservoir occurred in October, 2010, was almost 280 feet in height. Higher than expected average annual precipitation is expected this year -2013, according to the Ghana Meteorological Agency (GMA). Higher inflows into the hydropower reservoir would improve the overall power generation to offset inadequate or delayed gas supply.
In Figure 7 , the trends in transmission losses are given. Total power transmission losses in 2013 was 4.8% of gross transmission, which is 0.5 percentage point improvement over 2012; 2012 was 4.3% of gross transmission, 0.4 percentage point improvement over 2011 but the minimum In Table 6 and 7, electricity purchases and sales by the Electricity Company of Ghana (ECG) and Northern Electricity Distribution Company (NEDco) are given. The total purchases made by ECG grew from 3,989 GWh in 2000 to 8,479 GWh due to increasing population and increasing electricity demand. In the same vein, total sales increased from 2,910 GWh in 2000 to 6,476 GWh in 2013 coupled with distribution losses increasing from 1,079 GWh in 2000 to 2,003 GWh in 2013. However, there was a 0.4 percentage loss improvement over 2012. The total purchases made by NEDco grew from 330 GWh in 2000 to 937 GWh due to increasing population and increasing electricity demand. In the same vein, total sales increased from 232 GWh in 2000 to 737 GWh in 2013 coupled with distribution losses increasing from 1,079 GWh in 2000 to 2,003 GWh in 2013. However, the percentage losses increased by 1.3% over 2012.
In Figure 8 In Figure 9 , the electricity consumption by customer class is given. The total electricity consumption increased from 6,367 GWh in 2000 to 9,355 GWh in 2013. The major energy consuming industries in Ghana are: the Volta Aluminium Company (VALCO), Electricity Company of Ghana, and the Northern Electricity Department. Industrial electricity consumption amounts to 4,224 GWh (45%) in 2013 compared to 4,153 GWh (48%) in 2012 with a decline of 3%; residential electricity consumption amounts to 3,228 GWh (35%) in 2013 compared to 2,805 GWh (35%) in 2012 with no change in percentage; non-residential electricity consumption amounts to 1,525 GWh (16%) in 2013 compared to 1,153 GWh (13%) in 2012 with a decline of 3% and street lighting electricity consumption was 377 GWh (4%) in 2013 compared to 315 GWh (3%) with an increase of 1%, respectively.
Petroleum
The discovery of the Jubilee field in Ghana in 2007 has fed expectations of more to come in this relatively under-explored basin stretching from Mauritania to the Niger Delta. The area under license has doubled in the last 5 years, with technical discoveries being made in Liberia, Sierra Leone, and Côte In Table 8 , the crude oil production is given. Crude oil is produced from both Saltpond and Jubilee Field. The maximum crude oil produced was 30.5 kilotons in 2008. Presently, the crude oil produced is 15 kilotons from Saltpond field. Crude oil production in the Jubilee field began in 2010 at 181.1 kilotons. As at 2013, the crude oil produced from Jubilee oil was 5251.5 kilotons, which brings the total crude oil production to 5,266.5 kilotons, respectively.
In Table 9 , the crude oil export is given. The quantity of crude oil exported grew from 62,474 bbls in 2002 to 36,048,290 bbls in 2013 at a value of US$ 3,885 million. In Table 10 , the crude oil import is given. The maximum total import of crude oil made was in 2007 at about 2,000 kilotons. Crude oil imports are for two reasons: for refinery and electricity generation. Majority of crude oil import is used in the refinery. The maximum crude oil import for the refinery was in 2004 at 1,406.2 kilotons, whiles the maximum crude oil import for electricity generation was in 2013 at 927.8 kilotons ( Figure  10 ). In Figure 10 , the crude oil export is given.
In Figure 11 , natural gas import through the West African Gas Pipeline is given. The maximum natural gas import of almost 31,000,000 MMBtu was made in 2011. In 2012, the total natural gas required to run all the dual-fueled thermal plants in optimum mode was almost 180 million standard cubic feet per day (mmscfd). Nonetheless, only an average of 65 mmscfd was available, in consonance with the forecast of the energy commission for that year. West Africa Gas Pipeline (WAGP) gas flow was truncated in August 2012, due to an accident on the undersea-pipeline in the Togolese waters that very month (International Energy Agency, 2014) .
In 2013, the average annual volume of natural gas expected from the West Africa Gas Pipeline (WAGP) is likely to reduce further to about 35-40 mmscfd (35,000-40,000 MMBtu), due to technical and demand challenges being encountered in Nigeria. Nevertheless, domestic gas from the Jubilee field is likely to ramp the annual average up to 45-50 mmscfd by the end of the year. 2013 also saw a commencement of development of other fields neighboring Jubilee, namely Sankofa, TEN, Sankofa East which are expected to bring along more associated gas by 2017-2018 depending upon the timing and rate of the development of the fields. These new fields are projected to yield an average, ranging from 100 to 500 mmscfd from the year 2020 (Ministry of Energy Ghana, 2009 ).
In Tables 10-13 , petroleum products production, petroleum products, import, petroleum products, export and petroleum products supplied to the economy are given. The main petroleum products produced are: Liquid Petroleum Gas (LPG), gasoline, kerosene, Aviation Turbine Kerosene, gas oil, and fuel oil. The maximum amount of LPG was produced in 2005 at 75.3 kilotons; the maximum amount of gasoline was produced in 2004 at 553.1 kilotons; the maximum amount of kerosene was produced in 2008 at 168.6 kilotons; the maximum amount of ATK was produced in 2005 at 119 kilotons; the maximum amount of gas oil was produced in 2004 at 568.4 kilotons; and the maximum amount of fuel oils was produced in 2000 at 261.9 kilotons, respectively (Table 10) . 
Import (MMBtu) Year
The maximum petroleum product import for Liquid Petroleum Gas (LPG), premium gasoline, kerosene, gas oil, fuel oil, Dual Purpose Kerosene (DPK), and Aviation Turbine Kerosene (ATK) are 241. (Table 11) . The maximum petroleum product export for Liquid Petroleum Gas (LPG), gas oil, residual fuel oil, heavy gasoline, premium gasoline, and Aviation Turbine Kerosene ( (Table 12 ).
The maximum petroleum product supplied to the economy for Liquid Petroleum Gas (LPG), premix gasoline, premix, kerosene, Aviation Turbine Kerosene (ATK), gas oil, and Residual Fuel Oil ( (Table 13 ).
Biomass
Biomass is Ghana's dominant energy resource in terms of endowment and consumption. Biomass resources cover about 20.8 million hectares of the land mass of Ghana (23.8 million hectares) and is the source of supply of about 60% of total energy used in the country (Energy Commission Ghana, 2013) . The enormous arable and degraded land mass of Ghana has the potential for the cultivation of crops and plants which can be converted into a wide range of solid and liquid biofuels Ministry of Energy Ghana, 2009; Reegle, 2015; Sustainable Development Action Plan (SDAP), 2015) . Since the mid-1990s, the composition of energy consumption in Ghana has been approximately 71% biomass, 20% crude oil, 8% hydropower, and less than 1% solar energy. In 2000, the composition changed significantly to 60% biomass, 28% oil products, and 11% electricity (Ministry of Energy Ghana, 2009 ). In Figure 12 , the biomass supply is given. The main supply of biomass is in the form of charcoal, firewood, and others (saw dust, saw mill residue, etc.). The maximum biomass supply in the form of charcoal, firewood, and others is as follows: 1,989 ktoe in 2013, 2,742 ktoe in 2000, and 55 ktoe in 2000 which brings the total biomass supply from 3,891 ktoe in 2000 to 3,554 ktoe, respectively (Figure 12 ). This decline is due to the replacement of biomass with biogas and LPG for cooking and heating purposes.
In Table 14 , the biomass consumption is given. Biomass consumption in the form of firewood declines from 2,747 ktoe in 2000 to 1,535 ktoe in 2013; other biomass consumption also declined from 55 ktoe in 2000 to 30 ktoe in 2013. Nevertheless, biomass consumption in the form of charcoal increased from 636 ktoe in 2000 to 1,112 ktoe in 2013. This sharp increase is due to increased energy demand for cooking and heating purposes. Moreover, the cost of charcoal is far cheaper than any of the alternative sources of energy for cooking and heating purposes.
In Table 15 , charcoal export is given. The quantity of charcoal export declines from 3.0 kilotons in 2000 to 0.8 kilotons in 2013 representing a growth rate of -61.4%. This decline in export is due to overconsumption by local consumers. 
Energy prices
High prices of crude oil and petroleum products in the world market also create some difficulties for oil-importing developing countries, including Ghana because when domestic energy prices in developing countries fall below opportunity costs, price increases are recommended to conserve fiscal revenue and to ensure efficient use of resources (Hope, 1995) . In Table 16 , the average crude oil prices are given. The maximum average price of crude oil in the first quarter was US$ 121.02/ barrel in 2012, the maximum average price of crude oil in the second quarter was US$ 122.84/ barrel in 2008, the maximum average price of crude oil in the third quarter was US$ 116.92/ barrel in 2008, and the maximum average price of crude oil in the fourth quarter was US$ 110.08/ barrel in 2012. In Figure 13 , the trends in crude oil prices are given from January, 2005-December, 2013. It is evident that April, 2008, had the highest crude oil price getting closer to almost US$ 140/barrel ( Figure 13 ).
In Table 17 , detailed retail prices of major petroleum product are given. A summary of it is displayed in Figure 14 . In Figure 14 , a summary of retail prices of major petroleum product is given. The major petroleum products are: premium gasoline, gas oil, kerosene, LPG, and refined fuel oils. Apart from a decline in 2009 due to a drastic oil reduction in the world market, there is a constant rise of retail prices in Ghana with increasing years (Figure 14) .
In Table 18 , the average electricity end-user tariff is given. There is a rapid increase in average end-user tariff from 0.017 GHS/kWh in 2000 to 0.307 GHS/kWh in 2013.
Average prices of charcoal in the Ghana rose from GH¢9 per mini bag and GH¢15 per maxi bag in 2011 to GH¢11 per mini bag and GH¢18 per maxi bag in 2012. Regions with the high price of charcoal in 2012 were Western and Central. Regions with the low price were Northern, Brong-Ahafo, and Ashanti. Northern region saw a drop in the average mini bag price of charcoal. There was a drop in increase in Liquid Petroleum Gas price, an alternative but cleaner cooking fuel. Increases could rise between 30 and 35% on an average in the southern sector due to Liquid Petroleum Gas (LPG) supply shortages and a further expected rise in transportation and labor costs (Energy Commission Ghana, 2013).
The way forward
The provision of energy services contributes directly or indirectly to poverty alleviation. In order to ensure access to affordable, reliable, sustainable, and modern energy for all, Ghana has begun expanding her economy with the growing Ghanaian population as a way to meet the Sustainable Development Goal 1, which seeks to end poverty and improve well-being (Griggs et al., 2013) . Increasing the country's prosperity and sustainable modern way of life requires improved universal, affordable access to clean energy that minimizes local pollution and health impacts and mitigates global warming (Griggs et al., 2013) . In order to stimulate economic growth and reduce poverty, the Government of Ghana has, since 2001, initiated the Ghana Poverty Reduction Strategy (GPRS) as a strategic framework to tackle both economic growth and poverty reduction. The Ghana Poverty Reduction Strategy was to transform Ghana's low-income status to middle-income status with a target of about US$ 1,000 per capita by 2012 (Ministry of Energy Ghana, 2009 ). Such a transformation requires energy-intensive economic activities, such as job creation, improving quality of education, and reaching out to communities where the national electricity grid is inaccessible, through decentralized sustainable energy systems which are already in place (Ministry of Energy).
There are a number of intervention strategies by Ghana's Energy sector which provides new, highquality, and cost-competitive energy services to poor people and communities, thus alleviating poverty. There are provisions of services to support small, local, income generating activities, thereby enhancing employment opportunities, such as the provision of jobs in industries that result from the macroeconomic growth enabled by access to energy services, infrastructure, and technical capacity (Ministry of Energy Ghana, 2009 ). The Ghana energy sector has initiated the universal access to electricity since 1988 known as the National Electrification Scheme (NES) at a time when access to electricity by the whole population was 33% (International Energy Agency, 2014) . The initiative deems to support the economic recovery program which had been initiated by the Government to increase the overall socioeconomic development of the nation. The extension of electricity to rural areas was a way to open up the country for socioeconomic development thereby slowing down rural-urban migration. Currently, all regional and district capitals have been connected to the national grid system since its inception (Energy Commission Ghana, 2013).
As a follow-up to the National Electrification Scheme, a Self-Help Electrification Program (SHEP) was initiated with the sole aim of assisting rural communities to get access to electricity. Since its inception, Ghana's population access to electricity has increased from 33% to 76% (Ghana Energy Commission, 2015) .
The Energy Commission of Ghana initiated a National Off-grid Rural Electrification Program (OEP) which targets remote communities for the provision of electricity through renewable energy technologies. The aim of the initiative was to achieve a substantial level of penetration of solar electrification as a platform for the promotion of solar photovoltaic (PV) systems for basic lighting in rural off-grid communities. The initiative established solar battery charging service centers for the promotion of solar photovoltaics (PVs), thereby endorsing ownership of solar home systems. The initiative led to the establishment of a solar photovoltaic (PV) market in Ghana while improving the socioeconomic conditions in rural communities as a result of the extension of electricity coverage in rural areas. Currently, there are more than solar battery charging stations and over 5,000 solar home systems in Ghana. The National Off-grid Rural Electrification Program was scheduled for implementation in six phases throughout the country for a period of 15 years. A total of 19,000 communities was targeted for electrification and 2,000 satellite solar battery charging centers are planned for installation to serve communities within a 5 km radius. Table 19 shows the phases of the off-grid solar electrification program (Table 20 ).
Ghana's Energy sector continues to improve access to electricity by the introduction of the Eight Hundred and Thirty-Second ACT of the Parliament of the Republic of Ghana entitled: Renewable Energy Act, 2011, which has assented to provide for the development, management, utilization, 
